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the syenogranite in the middle section of Yilehuli Mountain. The results show that the syenogranite is characterized by
high Si and rich alkali contents, poor Mg and Ca contents, and low FeO'/MgO ratio, belonging to quasialuminous-
weakly peraluminous and high-K calc-alkaline series. The rock, with enriched LREEs, depleted HREEs and negative
Eu anomaly, as well as enriched LILEs (Rb, Th, and K) and depleted HFSEs (Nb, Ta, Ti, and P) and LILEs (Ba,
Sr, and La), is identified as a typical low Ba-Sr, highly fractionated I-type granite, formed by partial melting of crustal
materials. The LA-ICP-MS zircon U-Pb dating yields a weighted mean age of 143.90 = 1.20 Ma, indicating the early
stage of Early Cretaceous. Combined with regional geological data, the pluton is the product of partial melting of crustal
materials under the post-orogenic extensional setting within the Mongolia-Okhotsk Ocean tectonic domain, where the
crustal delamination led to lithospheric thinning and upwelling of basic magma to contact with the crust.

Key words: syenogranite; zircon U-Pb age; Early Cretaceous; Mongolia-Okhotsk Ocean; Yilehuli Mountain; Daxinganling
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Fig. 1 Tectonic and geological map of the study area
a— ARt Hb DX R Hi #4385 8 €] (tectonic sketch map of Northeast China); b—/HH iR HL L v B rf AR AR 42 A5 43473 1] (distribution of Mesozoic intrusive rocks in
the middle section of Yilehuli Mountain ) ; F1—3% Jfi— &2 K 4% 547 ( Tayuan-Xiguitu suture zone ) ; F2—3{#R 111 - BRI 4% 517 (Hegenshan-Heihe suture zone ) ;
F3—PaHi AR 1K F 4% 5717 (Xar Moron-Changchun suture zone ) ; F4—aRk g —FF JE W 24747 ( Chifeng-Kaiyuan fault belt) ; F5—3% B 4P W 2445 (Jiayin-
Mudanjiang fault belt); 1—RF [ E LK BEA (Early Cretaceous granite porphyry); 2—F A9 — K NK A (Early Cretaceous quartz monzodiorite ) ;
3—R AN A (Early Cretaceous quartz diorite ) ; 4— [T SEHHUBERTA AL 7E 1<) 45 (Early Cretaceous porphyritic alkali—feldspar granite ) ; 5— 5.1 %
HIE KK A (Early Cretaceous syenogranite ) ; 6—- [ ¥ “ K AE XA (Early Cretaceous monzogranite ) ; 7—H R P — K AL X % (Middle Jurassic
monzogranite ) ; 8—HVER B {7 & — K N K 24 (Middle Jurassic quartz monzodiorite ) ; 9—3i1 Jii % 2k ( geological boundary); 10—Ia] i Z RAENL B (isotope
sampling location) ; 11—HfF5% X (study area); 12—Wi)Z (fault)
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Fig. 2 Surveyed profile PM023 of syenogranite
1—¥ 80 % (rhyolite ) ; 2—3E % %5 (dacite) ; 3—FF 4I1H% 1F K 4K 5 %5 (fine-medium-grained syenogranite ); 4— 4161 — K 76 & % (fine-medium-grained
monzogranite ) ; 5—4E KB (granite porphyry) ; 6—REUBE A (rhyolite porphyry ) ; 7—HWiZ (fault) ; 8—HEfi T (interface ) ; 9—7tk (occurrence )
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Fig. 3 Field and microscopic photographs of syenogranite
Quz—A1 ¥ (quartz) ; Kfs—4 447 (K-feldspar) ; Bt—2 2 (biotite )
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Fig. 4 CL images of zircons from syenogranite sample D3673
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Table 1 The LA-ICP-MS zircon U-Pb dating results of syenogranite sample D3673
) AL R LA i IMa
G

25ph/=Y lo 2Ph/AU lo 27ph/*Ph lo 25ph/=y lo 2Ph/AU lo 2Ph/XPh lo
1 0.0222 0.0002 0.1548 0.0015 0.0505 0.0005 142 1 146 1 217 22
2 0.0225 0.0002 0.158 0.0013 0.0509 0.0004 143 2 149 1 238 18
3 0.0218 0.0002 0.1543 0.0058 0.0513 0.0019 139 1 146 6 253 84
4 0.0227 0.0003 0.1635 0.0019 0.0522 0.0006 145 2 154 2 292 26
5 0.0219 0.0002 0.1465 0.006 0.0486 0.0019 139 1 139 6 127 94
6 0.0224 0.0004 0.1553 0.0108 0.0502 0.0033 143 3 147 10 206 154
7 0.022 0.0002 0.169 0.0045 0.0557 0.0014 140 1 159 4 440 54
8 0.0224 0.0002 0.1524 0.0013 0.0493 0.0004 143 2 144 1 160 19
9 0.0222 0.0003 0.164 0.008 0.0535 0.0025 142 2 154 8 349 107
10 0.0229 0.0002 0.1591 0.0013 0.0504 0.0004 146 1 150 1 215 17
11 0.0221 0.0004 0.1745 0.0064 0.0573 0.0017 141 3 163 6 505 65
12 0.0227 0.0002 0.1612 0.0013 0.0515 0.0005 145 1 152 1 265 21
13 0.0223 0.0002 0.1599 0.0019 0.052 0.0004 142 2 151 2 286 19
14 0.0232 0.0002 0.166 0.0029 0.052 0.0009 148 1 156 3 283 40
15 0.0232 0.0002 0.1706 0.0016 0.0534 0.0004 148 1 160 1 345 18
16 0.0227 0.0005 0.1743 0.0178 0.0557 0.0054 145 3 163 17 442 214
17 0.0234 0.0002 0.1602 0.0016 0.0498 0.0005 149 1 151 2 184 23
18 0.0226 0.0002 0.1606 0.002 0.0516 0.0006 144 1 151 2 268 25
19 0.0231 0.0003 0.1669 0.0092 0.0523 0.0028 148 2 157 9 299 121
20 0.0227 0.0004 0.1754 0.0035 0.0562 0.001 144 2 164 3 459 39
21 0.0233 0.0004 0.1786 0.0102 0.0556 0.003 149 2 167 10 435 122
22 0.0225 0.0003 0.1656 0.0023 0.0534 0.0007 143 2 156 2 347 28
23 0.0232 0.0003 0.1724 0.0022 0.054 0.0006 148 2 161 2 371 24
24 0.0225 0.0002 0.1622 0.0039 0.0522 0.0012 144 2 153 4 293 54
25 0.0224 0.0002 0.1609 0.0015 0.052 0.0004 143 1 151 1 285 19
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Fig. 5 The LA-ICP-MS U-Pb concordia age of syenogranite
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Fig. 7 Chondrite-normalized REE patterns and primitive mantle-normalized spidergram of syenogranite
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Table 2 Contents of major elements in syenogranite samples Table 3 Contents of REEs in syenogranite samples
AT R D3673 P,TC168 P,TC176 P,TC41 e TR D3673 P,TC168 PxTC176 P,TC41
SiO, 75.66 75.88 75.8 75.2 La 27.4 9.33 6.96 23.2
TiO, 0.14 0.18 0.18 0.25 Ce 47.2 43 28.8 45.4
AlLO; 11.55 12.04 12.02 12 Pr 4.34 1.68 1.66 3.43
Fe:0, 157 138 1 i Nd 105 4.48 4.25 8.88
Fe0 1.46 11 129 L7 sm 1.45 0.81 0.8 1.23
MnO 0.03 0.03 0.01 0.02 Eu 0.2 0.14 0.12 0.55
MgO 0.37 0.31 0.24 0.43 Gd 161 1.19 0.88 15
Ca0 0.59 0.44 0.38 0.57 To 017 021 0.16 017
N0 3.98 421 4.24 332 Dy 0.88 1.47 117 0.86
K0 4.22 4.34 4.26 4.63
’ Ho 0.18 0.32 0.27 0.18
P20s 0.07 0.11 0.11 0.1
Er 0.68 11 0.98 0.67
LOI 0.02 0.14 0.08 0.26
™ 0.14 0.19 0.18 0.12
Total 99.66 100.16 99.61 99.59
Yb 0.96 1.25 12 0.93
K,0/Na,0 1.06 1.03 1 1.39
Lu 0.2 0.23 0.22 0.19
FeO'/MgO 7.76 7.55 9.12 6.28
Y 5.29 9.84 7.94 5.91
A/CNK 0.95 1.04 0.97 0.98
> REE 101.2 75.24 55.59 93.22
AINK 1.04 1.03 1.04 1.14
LR/HR 18.9 9.97 8.42 17.9
o 2.06 2.22 2.2 1.96
SEu 0.4 0.43 0.43 1.24
AR 5.16 5.35 5.36 4.44
(La/Yb)y 19.26 5.03 391 16.82
DI 93.2 94.47 94.87 91.75
10
TxlC 740 780 770 757
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Table 4 Contents of trace elements in syenogranite samples

He D3673 P,TC168 P,TC176 P,TC41
Rb 263 130 123 113
Ba 133 21.7 44.1 340
Th 175 119 12.3 13.2
K 1.75 1.8 1.77 1.92
Nb 229 15 12 8.15
Ta 181 1.08 0.99 0.91
\% 4 7.78 6.12 12.3
Cr 5.44 4.23 461 6.83
Sr 59.1 13.1 10.7 137
Sc 2.9 1.57 2.52 2.18
P 0.02 0.02 0.02 0.02
Ta 181 1.08 0.99 0.91
Zr 98.6 156 137 109
Hf 4.68 5.24 4.15 4.25
Ti 0.06 0.08 0.07 0.1
Co 6.21 10.5 15.7 11
Ni 4.08 4.41 4.75 454
Li 26 4.7 247 4,95

TR 10,

el X [l Pl A b e a IK E Th e AR 2 e A A
T, AR, Sl B R TR ST sUsHELE
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InD,,(496000/% 14 ) =[ -3.80-0.85 (M-1) ]+12900/T( =
EP T RLAXHREE , D TR A, AR IR P A

TR A 740~780 °C, 3R 761.75 C, SFm 5+ 1
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